Influence of tryptophan on lipid binding of linear amphipathic cationic antimicrobial peptides.
We recently demonstrated that a linear 18-residue peptide, (KIGAKI)(3)-NH(2), designed to form amphipathic beta-sheet structure when bound to lipid bilayers, possessed potent antimicrobial activity and low hemolytic activity. The ability of (KIGAKI)(3)-NH(2) to induce leakage from lipid vesicles was compared to that of the amphipathic alpha-helical peptide, (KIAGKIA)(3)-NH(2), which had equivalent antimicrobial activity. Significantly, the lytic properties of (KIGAKI)(3)-NH(2) were enhanced for mixed acidic-neutral lipid vesicles containing phosphatidylethanolamine instead of phosphatidylcholine as the neutral component, while the potency of (KIAGKIA)(3)-NH(2) was significantly reduced [Blazyk, J., et al. (2001) J. Biol. Chem. 276, 27899-27906]. In this paper, we measured the lytic properties of these peptides, as well as several fluorescent analogues containing a single tryptophan residue, by monitoring permeability changes in large unilamellar vesicles with varying lipid compositions and in Escherichia coli cells. The binding of these peptides to lipid bilayers with defined compositions was compared using surface plasmon resonance, circular dichroism, and fluorescence spectroscopy. Surprisingly large differences were observed in membrane binding properties, particularly in the case of KIGAKIKWGAKIKIGAKI-NH(2). Since all of these peptides possess the same charge and very similar mean hydrophobicities, the binding data cannot be explained merely in terms of electrostatic and/or hydrophobic interactions. In light of their equivalent antimicrobial and hemolytic potencies, some of these peptides may employ mechanisms beyond simply increasing plasma membrane permeability to exert their lethal effects.